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account for conditions, acts, or chain
of events that can result in a hazard.
The ground safety analysis must ac-
count for the possible failure of any
control or monitoring circuitry within
hardware systems that can cause a haz-
ard.

(i) A ground safety analysis must
identify the hazard controls to be es-
tablished by a launch operator for each
hazard cause identified in paragraph
(h) of this section. A launch operator’s
hazard controls include the use of engi-
neering controls for the containment of
hazards within defined areas and the
control of public access to those areas.

(j) A launch operator must verify all
information in a ground safety anal-
ysis, including design margins, fault
tolerance and successful completion of
tests. A launch operator must:

(1) Trace any identified hardware to
an engineering drawing or other docu-
ment that describes hardware configu-
ration;

(2) Trace any test or analysis used in
developing the ground safety analysis
to a report or memorandum that de-
scribes how the test or analysis was
performed;

(3) Ensure the accuracy of the test or
analysis and the associated results;

(4) Trace any procedural hazard con-
trol identified to a written procedure,
and approved by the person designated
under §417.103(b)(2) or the person’s des-
ignee, with the paragraph or step num-
ber of the procedure specified;

(5) Identify a verifiable hazard con-
trol for each hazard; if a hazard control
is not verifiable, a launch operator
may include it as an informational
note on the hazard analysis form;

(6) For each hazard control, reference
a released drawing, report, procedure
or other document that verifies the ex-
istence of the hazard control; and

(7) Maintain records, as required by
§417.15, of the documentation that
verifies the information in the ground
safety analysis.

(k) A launch operator must ensure
the continuing accuracy of its ground
safety analysis. The analysis of sys-
tems and operations must not end upon
submission of a ground safety analysis
report to the FAA during the license
application process. A launch operator
must analyze each new or modified sys-
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tem or operation for potential hazards
that can affect the public. A launch op-
erator must ensure that each existing
system and operation is subject to con-
tinual scrutiny and that the informa-
tion in a ground safety analysis report
is kept current.

§417.407 Hazard control implementa-
tion.

(a) General. A launch operator must
establish and maintain the hazard con-
trols identified by the ground safety
analysis including:

(1) System hazard controls that sat-
isfy §417.409;

(2) Safety clear zones for hazardous
operations that satisfy §417.411;

(3) Hazard areas and controls for al-
lowing public access that satisfy
§417.413;

(4) Hazard controls after launch or an
attempt to launch that satisfy §417.415;
and

(5) Controls for propellant and explo-
sive hazards that satisfy §417.417.

(b) Haezard control wverification. A
launch operator must establish a haz-
ard tracking process to ensure that
each identified hazard has a verifiable
hazard control. Verification status
must remain ‘‘open’ for an individual
hazard control until the hazard control
is verified to exist in a released draw-
ing, report, procedure, or similar docu-
ment.

(c) Haeard control configuration con-
trol. A launch operator must establish
and maintain a configuration control
process for safety critical hardware.
Procedural steps to verify hazard con-
trols, and their associated documenta-
tion, cannot be changed without co-
ordination with the person designated
in §417.103(b)(2).

(d) Inspections. When a potential haz-
ard exists, a launch operator must con-
duct periodic inspections of related
hardware, software, and facilities. A
launch operator must ensure qualified
and certified personnel, as required by
§417.105, conduct the inspection. A
launch operator must demonstrate
that the time interval between inspec-
tions is sufficient to ensure satisfac-
tion of this subpart. A launch operator
must ensure safety devices and other
hazard controls must remain in place
for that hazard, and that safety devices
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and other hazard controls must remain
in working order so that no unsafe con-
ditions exist.

(e) Procedures. A launch operator
must conduct each launch processing
or post-launch operation involving a
public hazard or a launch location haz-
ard pursuant to written procedures
that incorporate the hazard controls
identified by a launch operator’s
ground safety analysis and as required
by this subpart. The person designated
in §417.103(b)(2) must approve the pro-
cedures. A launch operator must main-
tain an ‘“‘as-run’ copy of each proce-
dure. The ‘‘as-run’ procedure copy
must include changes, start and stop
dates, and times that each procedure
was performed and observations made
during the operations.

(f) Hazardous materials. A launch op-
erator must establish procedures for
the receipt, storage, handling, use, and
disposal of hazardous materials, includ-
ing toxic substances and sources of ion-
izing radiation. A launch operator
must establish procedures for respond-
ing to hazardous material emergencies
and protecting the public that complies
with the accident investigation plan as
defined in §417.111(h)(2). These proce-
dures must include:

(1) Identification of each hazard and
its effects;

(2) Actions to be taken in response to
release of a hazardous material;

(3) Identification of protective gear
and other safety equipment that must
be available in order to respond to a re-
lease;

(4) Evacuation and rescue procedures;

(5) Chain of command; and

(6) Communication both on-site and
off-site to surrounding communities
and local authorities.

(g) Toxic release haczard notifications
and evacuations. A launch operator
must perform a toxic release hazard
analysis for launch processing per-
formed at the launch site that satisfies
section I417.7 of this part. A launch op-
erator must apply toxic plume mod-
eling techniques that satisfy section
T1417.7 of this part and ensure that noti-
fications and evacuations are accom-
plished to protect the public from po-
tential toxic release.
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§417.409 System hazard controls.

(a) General. A launch operator must
establish and maintain hazard controls
for each system that presents a public
hazard as identified by the ground safe-
ty analysis and satisfy the require-
ments of this section. A launch oper-
ator must:

(1) Ensure a system be at least single
fault tolerant to creating a public haz-
ard unless other hazard control criteria
are specified for the system by the re-
quirements of this part. A system capa-
ble of creating a catastrophic public
hazard must be at least dual fault tol-
erant. Dual fault tolerant system haz-
ard controls include: Switches, valves,
or similar components that prevent an
unwanted transfer or release of energy
or hazardous materials;

(2) Ensure each hazard control used
to provide fault tolerance is inde-
pendent from other hazard controls so
that no single action or event can re-
move more than one inhibit. A launch
operator must prevent inadvertent ac-
tivation of hazard control devices such
as switches and valves;

(3) Provide at least two fully redun-
dant safety devices if a safety device
must function in order to control a
public hazard. A single action or event
must not be capable of disabling both
safety devices; and

(4) Ensure computing systems and
software used to control a public haz-
ard satisfy the requirements of
§417.123.

(b) Structures and material handling
equipment. A launch operator must en-
sure safety factors applied in the de-
sign of a structure or material han-
dling equipment account for static and
dynamic loads, environmental stresses,
expected wear, and duty cycles. A
launch operator must:

(1) Inspect structures and material
handling equipment to verify work-
manship, proper operations, and main-
tenance;

(2) Prepare plans to ensure proper op-
erations and maintenance of structures
and material handling equipment;

(3) Assess structures and material
handling equipment for potential sin-
gle point failure;

(4) Eliminate single point failures
from structures and material handling
equipment or subject the structures
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